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Abstract

State-level reimbursement programs are increasingly being used to incentivize procurement of
local foods by US K-12 school food authorities (SFAs), which are schools or school districts
that administer a food service program. However, few studies have explored the characteristics
of SFAs that are associated with applying for and receiving reimbursement incentives. We
consider reimbursement incentive programs in two states, Oregon and Michigan. In 2018–
2019, the school year we study, Oregon used an opt-in model in which all SFAs were eligible
to receive reimbursement incentives. In contrast, Michigan used a competitive funding model
in which only some SFAs were eligible to apply and only some SFAs that applied received sup-
port. Using data from the Farm to School Census, as well as data from the two states’
Departments of Education, we estimate discrete choice regressions to explore the factors
that are associated with SFAs’ application for and receipt of these reimbursement incentives.
We find that SFAs that opted into Oregon’s procurement program are larger, in metropolitan
areas, and more likely to purchase fruits and vegetables locally. Thus, the reimbursement
incentives are directed toward SFAs with characteristics that complement F2S program devel-
opment, instead of SFAs with greater structural impediments. In Michigan, we find that SFAs
with past F2S experience and community support for F2S were the most likely to apply for
reimbursement incentives. However, conditional on applying, the SFAs most likely to receive
funding in Michigan were those located in rural areas, more likely to source meat and seafood
locally, and more likely to source directly from producers. Thus, Michigan’s support, which
was more budget constrained, appeared to target SFAs with distance-based challenges and
non-traditional procurement strategies.

Introduction

Farm to school (F2S) programs are a popular form of local foods promotion in the US that
consist of activities whereby K-12 schools procure, serve, and promote local foods; implement
school gardens; and/or incorporate educational activities related to agriculture, food, health, or
nutrition into their curriculum. Of these practices, local food procurement is the most fre-
quently implemented (NFSN and CAFS, 2019; USDA FNS, 2021a). According to the US
Department of Agriculture Food and Nutrition Service’s (USDA FNS) F2S Census, 67,369
US schools implemented F2S programming in the 2018–2019 school year (USDA FNS,
2021a).

However, local food procurement by school food authorities (SFAs)—a school or school
district that administers a food service program—involves high transaction costs that stem
from the extra staff time and resources needed to procure and prepare local food
(e.g., Fitzsimmons and O’Hara, 2019; Bobronnikov et al., 2021a). Federal, state, and philan-
thropic grants exist to subsidize F2S programming, but some of them—including the Farm
to School Grant Program administered by the USDA FNS—do not allow funding to be
used to subsidize food procurement costs. Accordingly, one of the three most common F2S
program challenges reported by SFAs is food costs (Bobronnikov et al., 2021b). To address
this issue, a growing number of US states have developed reimbursement incentive programs
to subsidize local food purchases. However, little research assesses which SFA characteristics
are associated with applying for or receiving reimbursement incentives in these state-level
programs.

In this study, we examine F2S reimbursement programs in Michigan and Oregon. To do so,
we merge administrative data on program participation by SFAs provided by agencies in each
state for the 2018–2019 school year with data from USDA FNS’s Farm to School Census. We
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use these data to estimate probit regressions that identify which
SFA characteristics are associated with participation in their
state’s reimbursement program.

Michigan and Oregon provide an interesting contrast because
their programs were in different stages of implementation in
2018–2019, the year of our study. In the 2018–2019 school year,
Oregon had an ‘opt-in’ model in which all SFAs in the state
were eligible to receive reimbursement incentives. By contrast,
Michigan SFAs competed to receive funding. During the 2018–
2019 school year, only SFAs in some regions of Michigan were eli-
gible to apply, and only a subset of those that applied were
awarded funds. Our research will help policymakers and food sys-
tem stakeholders understand which SFAs apply for and receive
F2S reimbursement incentives in budget-constrained competitive
programs, and which opt into incentive programs in states that
have funding to support all SFAs.

Background

Farm to school background

The US F2S movement began in the late 1990s in attempt to
reverse the issue that US schools had ceased purchasing foods dir-
ectly from farmers by the 1980s and 1990s (O’Hara and Benson,
2019). According to the National Farm to School Network, a F2S
program contains at least one of the following three activities:
local food procurement, school gardens, and relevant educational
activities. F2S programs aspire to promote the following out-
comes: (a) healthier diets, (b) increased community engagement,
(c) improved education on food and agriculture topics, (d) higher
income directed to local farms and food businesses, and (e) larger
local economic multiplier effects. Among the various FS2 activ-
ities, local food procurement is the most reported activity
(NFSN and CAFS, 2019; USDA FNS, 2021a) and is thus the
focus of this study.

F2S procurement seeks to leverage SFA spending on child food
programs, including the National School Lunch Program (NSLP),
wherein participating SFAs offer free, reduced-price, or low-cost
full price meals to all qualified students based on income.
Children in households with income ≤130% of the Federal pov-
erty level are eligible for free meals, and those with more than
130% and ≤185% are eligible for reduced price meals (USDA
FNS, 2021b). The USDA FNS offers meal reimbursement subsid-
ies to SFAs if they meet nutrition standards, although SFAs may
only receive a modest level of funding from child nutrition pro-
gram meals to spend on fruits and vegetables. Accordingly,
SFAs may experience budgetary strains because, within the
USDA regulatory framework, they have multiple goals that are
not necessarily in alignment: (a) serve nutritious food, (b) keep
food costs low, and (c) maintain high participation rates in school
meals (Long et al., 2021). Because of the difficulties in resolving
these tensions, many SFAs maintain a budget deficit after includ-
ing all food service program costs (Ralston and Newman, 2015).

State legislation to support F2S programs is increasingly popu-
lar. Between January 1, 2017 and December 31, 2018, 32 states
and the District of Columbia proposed 81 bills and resolutions,
of which 25 passed. Of these bills, support for local procurement
has been the most popular. Fifty of the introduced bills focused on
local procurement, 23 of which passed. Further, as of 2018, six
states (Alaska, California, Michigan, New Mexico, New York,
and Oregon) and the District of Columbia had programs that pro-
vided subsidies for local food purchases to USDA child nutrition

program sponsors, including SFAs and/or early care and educa-
tion sites (NFSN and CAFS, 2019). These programs (called ‘reim-
bursement programs’ hereafter) vary in their structure and
implementation across the US (NFSN and CAFS, 2019). While
some have funds available to SFAs statewide (e.g., Oregon), others
require SFAs to compete for funding (e.g., Michigan) or achieve a
certain set of criteria around local food purchases to receive reim-
bursement incentives (e.g., New York). The National Farm to
School Network prioritizes funding local procurement incentives,
ranking it as one of the three funding areas needing ‘high’ support
(the others are funded state coordinator positions and funded
farm to school programs). They state that ‘incentive bills can be
critical to increasing local procurement in schools’ (NFSN and
CAFS, 2019, 21).

Literature review

The F2S Census, administered by the USDA FNS in 2013, 2015,
and 2019, has contributed to a proliferation of national-level F2S
research (Bobronnikov et al., 2021a). Research using the F2S
Census finds that most local food products procured by SFAs
are purchased from intermediaries (e.g., distributors), not directly
from farmers (Christensen et al., 2019; Fitzsimmons and O’Hara,
2019). Furthermore, the use of intermediaries is associated with
higher levels of food expenditures for local products
(Christensen et al., 2019; Plakias et al., 2020). This result is con-
sistent with research (also using F2S Census data) showing that
SFAs that exclusively use intermediaries to source local foods
report higher school meal costs than SFAs that make both direct
and intermediated purchases (Fitzsimmons and O’Hara, 2019).
This may occur because farmers have non-pecuniary motivations
for making local sales (Izumi et al., 2010; Conner et al., 2012,
2014; Matts et al., 2016), such as seeking to benefit their commu-
nities. By contrast, traditional distributors are more inclined to
sell local foods to schools due to profitability motivations
(Conner et al., 2014).

The results from research that used F2S Census data to under-
stand state-level F2S policies have led to ambiguous conclusions.
Some studies have found that state-level F2S policies do not have a
significant relationship with F2S programming or expenditures
(Lyson, 2016; Plakias et al., 2020); other studies find a significant
relationship (McCarthy et al., 2017; Ralston et al., 2017); and
other studies have found mixed results (Turner et al., 2017;
Bonanno and Mendis, 2021). This ambiguity may exist because
the state-level policy metrics that these researchers have used to
create their independent variables are coarse. Researchers have
typically represented F2S state policy support as either a binary
variable indicating the presence of policies in a state or as a cat-
egorical variable that reflects the number of relevant policies in
a state.

The F2S Census, the most comprehensive dataset on F2S activ-
ities available for empirical F2S research in the US, does not con-
tain details about grants or other program support that SFAs
apply for or receive funding from to implement F2S programs.
For this reason, few empirical studies have been undertaken that
examine which SFAs apply for and receive grants or subsidies.
Our research contributes to this gap in the literature because we
link data about SFAs that apply for and receive subsidies with
F2S Census data. This allows us to undertake one of the few
F2S studies that examines which SFAs receive support.

Several studies have researched F2S programs within a single
state without using the F2S Census. Kane et al. (2011) estimated
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the impact of Oregon’s F2S program on the local economy and
students’ attitudes regarding fruit and vegetables. Matts et al.
(2020) administered program follow-up surveys to identify out-
comes that SFAs experienced from participating in Michigan’s
reimbursement program. More recently, Long et al. (2021) con-
ducted an ex ante analysis of Colorado’s proposed $0.05-per-meal
reimbursement program using a simulation calibrated with pro-
curement data from a Colorado SFA, but they did not examine
the factors associated with which Colorado SFAs received reim-
bursement incentives.

Case studies: Michigan and Oregon

Our case studies come from two states in the 2018–2019 school
year, which is the most recent complete year of data available
for these programs prior to the COVID-19 pandemic (as the pan-
demic and associated school closures affected procurement in the
2019–2020 school year). Table 1 provides a summary of the ele-
ments of the reimbursement programs in both states.

Michigan’s reimbursement program is entitled ‘10 Cents a Meal
for Michigan’s Kids and Farms’. As the name indicates, the pro-
gram provides up to 10 cents in matching funds per meal to
SFAs to purchase Michigan-grown fruits, vegetables, and legumes
and serve them in USDA child nutrition programs (i.e., school
breakfasts, lunches, and snacks). Funds can also be used for minim-
ally processed (e.g., frozen, dried, chopped, or sliced) fruits, vegeta-
bles, and legumes if the processing also occurs in Michigan.

Michigan started its pilot program in 2016 (see Table 1). In
2016–2017, the program supported 16 SFAs in eight counties
with a $210,000 program appropriation for grants. Due to funding
constraints, only counties in ‘Prosperity Regions’ 2 (northwest
Lower Michigan) and 4 (west Michigan) were eligible in the
2016–2017 pilot program. By the 2018–2019 school year, there
was funding to support counties in three additional Prosperity
Regions: 6 (a portion of east Michigan that includes Flint), 8
(southwest Michigan), and 9 (the southeastern region of
Michigan that includes Ann Arbor). These regions were predomin-
ately selected for pilot funding since they had high levels of F2S
programming and community interest. Region 6 was included as
a way to assist Flint, as the city was experiencing a crisis from con-
taminated drinking water. In the 2018–2019 school year, the year of
our study, the program’s appropriation had increased to $575,000,
with $495,300 provided in grants. These funds were leveraged to
support 57 SFAs that serve 135,000 students in 27 counties.

Michigan grantees competed to receive funding in 2018–2019,
and as noted above only SFAs in specifically designated regions of
Michigan were eligible to apply during the 2018–2019 school
year. Of those that applied, only a subset received funding from
the state. Grant administrators in Michigan indicated they
would put a high weight (for evaluation purposes) on an SFA’s
responses to questions about plans for educational programming,
marketing, and program assessment for their F2S program, as well
as potential community impacts and barriers they have had in the
past with local procurement. SFAs that received reimbursements
in the pilot program in past years were required to reapply annu-
ally, and not all SFAs that started in a previous year of the pilot
program continued it. For the 2021–2022 school year, Michigan
increased the funding for the program to $5 million and invited
all Michigan SFAs to apply.

Oregon first piloted its program in 2013, offering competitive
funding to SFAs that applied (see Table 1). This competitive fund-
ing model appears common across states for programs at a pilot

or proof-of-concept stage. By the 2018–2019 school year, how-
ever, Oregon had adopted an ‘opt-in’ model that allowed all
SFAs in the state the opportunity to receive reimbursement incen-
tives. In the year we study, any SFAs that previously received
reimbursements were required to opt into the program again.
(Subsequently, Oregon changed its program to an ‘opt-out’
model, meaning that all SFAs are automatically signed up for
the reimbursement program.) For the 2019–2020 and 2020–
2021 school years together, approximately $10.2 million in
grant funds were available for meal reimbursement, technical
assistance, and program administration. Procurement subsidies
can be used for a wide variety of products ‘produced or processed
in Oregon’, including Oregon-grown fruits, vegetables, and grains;
Oregon-raised meat; Oregon-caught seafood; and
Oregon-processed foods with at least some of the product
grown, raised, or caught in Oregon.

Data and methods

Overview

We estimate which factors are associated with whether an SFA
applies for and receives funding to support F2S reimbursement
incentives in Michigan and Oregon. Eligibility for Michigan’s
10 Cents program was limited to certain counties in 2018–2019.
Thus, we compare the characteristics of SFAs in eligible counties
with SFAs in ineligible counties (among Michigan SFAs that
responded to the F2S Census). In addition, since funding was dis-
tributed competitively in Michigan, we compare the attributes of
(a) eligible SFAs that applied for funding and those that did not
and (b) applicant SFAs that were funded and applicant SFAs
that were not. We present these results both by comparing the
means of pertinent variables and estimating probit regressions.
Funds in Oregon’s program, in contrast, were available statewide
to all SFAs in 2018–2019. Thus, for Oregon, we report the results
of one regression, in which the dependent variable indicates
whether SFAs opted to receive incentives. The regressions for
the two states have the same independent variables, so we present
one description of the model in the methods section.

For these analyses, we link the 2015 F2S Census data with
administrative data from (a) Michigan about which SFAs applied
for and received reimbursement incentives and (b) Oregon about
which SFAs opted in. In Michigan, the Michigan State University
Center for Regional Food Systems and the Michigan Department
of Education supplied the data about which SFAs applied to and
received assistance from its program. In Oregon, the Oregon
Department of Education supplied these data.

The USDA FNS administered the 2015 F2S Census to public,
private, and charter SFAs to ask them details about F2S activities
from the 2013–2014 school year (USDA FNS, 2021a). USDA FNS
disseminated 18,104 surveys and attained a 70% response rate
with the 2015 F2S Census. USDA FNS sought to attain a high
response rate with the Census, so designed it to be brief and struc-
tured the questions so that food service directors could answer
them without having to compile information (e.g., food service
directors self-defined the term ‘local’ when responding to ques-
tions). Michigan and Oregon had 528 and 167 SFAs that
responded to the 2015 F2S Census, respectively. In Michigan,
286 (54%) of these responding SFAs were in the five eligible
Prosperity Regions.

We use 2015 F2S Census data to construct most of the
independent variables. These data represent SFA characteristics
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5 years prior to when the dependent variable is measured, and our
results are predicated on the assumption that SFA’s characteristics
5 years prior to the dependent variable occurring are relevant to
their participation in the procurement reimbursement program.
All of the F2S Census variables that we use are derived from
USDA FNS’ corresponding F2S survey, except for two. The ori-
ginal source for two of the variables in the F2S Census dataset
(the percent of students on free and reduced-price meals and
SFA size) is the 2013–2014 Common Core of Data School File.
One independent variable (the county’s metropolitan classifica-
tion) is available from USDA’s Economic Research Service.

We used the administrative lists provided by Michigan and
Oregon to identify participating SFAs in the F2S Census. In
Michigan, 101 eligible SFAs that responded to the F2S Census
applied for reimbursement incentives. Of these, 47 SFAs (47%
of eligible SFAs for which we have data) received funding. In
Oregon, 98 SFAs that responded to the F2S Census (59% of all
SFAs for which we have data) opted to receive support. In
Michigan, 56 SFAs received reimbursement incentives in 2018–
2019, of which nine did not respond to the 2015 F2S Census.
In Oregon, these corresponding totals were 117 and 19,
respectively.

Our results are representative of the SFAs in Michigan and
Oregon that responded to the 2015 F2S Census. However, not
all SFAs responded to the F2S Census. The SFAs in our data
represent 62% of all the SFAs in Michigan that were eligible for
the state’s reimbursement program, and 84% of all SFAs (all of
which were eligible) in Oregon. In Table 2, we provide basic
summary statistics for the eligible Oregon and Michigan SFAs.
We further compare F2S Census respondent SFAs used in our
analysis with all SFAs eligible for the reimbursement program
using data from the National Center for Educational Statistics
(NCES, 2018, 2021). Our sample statistics are statistically
significantly different from the population of SFAs in three of
six comparisons. In both Oregon and Michigan, eligible SFAs
in our sample have a significantly higher mean share of students
receiving free and reduced-price lunch than the population of

eligible SFAs. In Michigan only, eligible SFAs in our sample are
significantly larger than the population of eligible SFAs.

Comparison of means

We conduct difference of means tests to explore differences in
characteristics between (a) eligible and non-eligible SFAs in
Michigan, (b) eligible SFAs in Michigan and Oregon, and (c)
applicant and non-applicant SFAs in Michigan among SFAs
that are eligible. We make comparisons using Z-statistics and
t-statistics.

Probit regressions

We estimate three probit regressions: (1) among eligible SFAs in
Michigan, we estimate which SFAs apply for reimbursement
incentives, (2) among SFAs that applied for reimbursement incen-
tives in Michigan, we estimate which SFAs receive reimbursement
incentives, and (3) among Oregon SFAs (all of which are eligible),
we estimate which ones opted to receive reimbursement incen-
tives. We specify the probit regressions in (1):

P(y = 1|x) = F(xb) (1)

In Equation (1), Φ is the standard normal cumulative distribution
function. The dependent variable, y, is equal to one for SFAs that
are participating in their state’s F2S procurement subsidy program
in 2018–2019 and equal to zero otherwise. The matrix x consists
of independent variables, and β denotes the corresponding par-
ameter estimates.

For Michigan, we also estimated the probit version of the
Heckman correction model to test for whether the non-random
sample of SFAs that applied for funding were influencing the
results. Our results from this robustness check were similar to
those for our main specification, so we report the results of the
two Michigan regressions estimated separately for simplicity.

Table 1. FTS procurement policies by state: eligibility rules, subsidy level, and scale

State Eligibility rules to receive the subsidy Subsidy provided

Year
subsidy
started

# SFAs receiving
subsidy

# SFAs
in state

MI 2016–2017: Competitively funded districts based
on scoring mechanism in Prosperity Districts 2
and 4 2017–2018: Competitively funded districts
based on scoring mechanism in Prosperity
Districts 2, 4, and 9
2018–2019: Competitively funded districts based
on scoring mechanism in Prosperity Districts 2,
4, 6, 8, and 9
Note: For all years, districts must be National
School Lunch Program participants

All years: Up to 10 cents in matching
funds per breakfast and lunch served
for buying MI-grown fruits, vegetables,
and legumes

2016 2016–2017: 16
2017–2018: 32
2018–2019: 57

900

OR Spring 2013 (intended to start earlier but
delayed): Competitively funded districts based
on scoring mechanism
Fall 2013–Spring 2015: Competitively funded
districts based on scoring mechanism
(expanded)
Fall 2015-on: Any districts participating in the
National School Lunch Program that request
funding

Spring 2013–Spring 2015: up to 15
cents per student per lunch
Fall 2015-on: 3.5 cents per student/day

2013 Spring 2013: 11
Fall 2013–Spring
2015: 19
Fall 2015-on: 131 +

197

Notes: Details sourced from state administrative agencies.
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We generate our main dependent variable by identifying the
SFAs that, in Michigan, either applied to or received reimburse-
ment incentives in 2018–2019. In Oregon, the main dependent
variable represents SFAs that opted-in in 2018–2019. For each
of the three regressions, these participating SFAs in each state
have a dependent variable value of one. The remaining SFAs
have a dependent variable value of zero.

Two of the independent variables that we include describe the
market channels that SFAs used to purchase local food. We
include these variables because previous literature demonstrates
that SFAs are less likely to reduce school meal costs when pur-
chasing local foods exclusively from intermediaries
(Fitzsimmons and O’Hara, 2019), and therefore these SFAs may
be more inclined to apply for or receive reimbursement incen-
tives. We follow market channel definitions used in Christensen
et al. (2019). The ‘direct from producer’ variable is equal to one
for SFAs that purchase local foods directly from a producer, at
a farmers’ market, or via a community-supported agriculture pro-
gram. The ‘direct from non-traditional supplier’ variable equals
one for SFAs purchasing from a food hub, cooperative, or state
F2S program office. Thus, the omitted market channel category
is SFAs that make purchases of local foods from traditional sup-
pliers exclusively.

We control for SFA size because larger SFAs are more likely to
implement F2S programs due to scale economies (Ralston et al.,
2017; Bobronnikov et al., 2021a). However, it is unclear a priori

whether large SFAs are more likely to apply for or receive reim-
bursement incentives than small SFAs. This coefficient could be
positive since large SFAs are more likely to implement F2S pro-
grams, or it could be negative since larger SFAs have less of a
need for this support than smaller SFAs. We also control for
the school grades that the SFA serves in its F2S programs, since
these can also be associated with costs and need for procurement
assistance. These two school grade variables are equal to one for
SFAs with F2S programs serving grades 6–8 and 9–12, respect-
ively, and zero otherwise. We control for grade level since SFAs
with older children may serve fewer meals, particularly if older
students are allowed to leave campus during ‘free’ periods.
Thus, these SFAs may be less inclined to apply for or receive
assistance.

We also control for the percentage of children on free or
reduced-price meals. Past research has found that SFAs with
higher rates of children eligible for free or reduced-price meals
are less likely to undertake F2S programming (Bobronnikov
et al., 2021a), which may indicate a need for procurement assist-
ance. This variable reflects the socio-economic status of the stu-
dent body, since a student body with a relatively high
proportion of students that are eligible for free and reduced-price
meals indicate that many students come from families with lower
income levels.

We also include three binary variables that indicate the types
of food products that SFAs source locally: fruits and vegetables,

Table 2. Summary statistics for F2S Census sample and comparison to population in 2013–2014 school year

Michigan Oregon

F2S Census
respondents in
eligible SFAs

All districts in eligible
SFAs

F2S Census
respondents in
eligible SFAs

All districts in eligible
SFAs

Variable
Mean/
share

Std.
Dev.

Mean/
share

Std.
Dev.

Mean/
share

Std.
Dev.

Mean/
share

Std.
Dev.

Participates in F2S 0.44 0.50 0.53 0.50

Grades 9–12 participate in F2S 0.35 0.48 0.37 0.48

Grades 6–8 participate in F2S 0.37 0.48 0.41 0.49

Purchases directly from producer 0.20 0.40 0.34 0.48

Purchases directly from non-traditional
supplier (excluding producer)

0.16 0.37 0.25 0.43

Purchases fruit/vegetables locally 0.41 0.49 0.44 0.50

Purchases meat/seafood locally 0.09 0.29 0.16 0.37

Purchases eggs locally 0.06 0.23 0.06 0.24

Reports benefiting from community
support

0.21 0.41 0.31 0.46

District size (in 10,000s) 0.21 0.24 0.16*** 0.20 0.36 0.71 0.28 0.61

Share of students with free/reduced price
meals

0.53 0.19 0.50* 0.22 0.58 0.15 0.52*** 0.22

Located in metropolitan county 0.59 0.49 0.61 0.48 0.51 0.50 0.47 0.50

Observations 286 463 167 198

Notes: Farm to school statistics for F2S respondent SFAs were obtained from USDA FNS (2021a). Data for free and reduced lunch for all eligible SFAs were obtained from NCES (2021). District
size and location for all eligible SFAs were obtained from NCES (2018). Metropolitan county status was obtained from USDA ERS (2020). Two-sample t-tests were conducted for comparison of
means between respondents and all districts in each state for the three variables for which comparisons were possible. The total number of SFAs in Oregon was 198 in the 2013–2014
academic year (the F2S Census data reporting period) and 197 in the 2018–2019 academic year (the year of the dependent variable), which is the reason for the difference in number of
observations for Oregon between Tables 1 and 2.
*P < 0.1; **P < 0.05; ***P < 0.01 signify statistically significant difference between respondent SFA characteristics and the population of eligible SFAs.
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meat and seafood, and eggs. A statistically significant coefficient
would indicate that SFAs’ funding support varies with the types
of food products that they procure.

We include a binary variable that controls for whether SFAs
reported experiencing more community support for school
meals because of F2S activities. We do so because SFAs with
more community support may be more likely to apply for com-
petitive funding. We also include a binary variable that is equal
to one for SFAs in metropolitan counties (USDA ERS, 2020).
There may be higher transportation and marketing costs for
local procurement for SFAs in rural areas, and thus those SFAs
may be in greater need of financial assistance. As evidence,
Botkins and Roe (2018) found that SFAs in more rural areas
are less likely to undertake F2S programming than those in
urban areas. Finally, we include a binary independent variable
that is equal to one for SFAs that undertook F2S activities in
2013–2014 and zero otherwise. We include this variable to test
whether SFAs with past F2S experience are more likely to apply
for or receive reimbursement incentives.

For select variables, we report the coefficients’ marginal effects
in the text to assist with interpretation. We calculate marginal
effects for each variable by changing its coefficient while evaluat-
ing the other independent variables at their mean values. For the
binary independent variables, the value of the independent vari-
able changes from zero to one. The marginal effect is the instant-
aneous rate of change for continuous independent variables.
Because the dependent variable is binary, marginal effects are
reported as a percentage point change in the dependent variable
with a one-unit change in the relevant units of the independent
variable.

Results

Comparison of means

We make three comparisons in Table 3 that answer the following
questions. First, how do eligible SFAs in Michigan compare with
non-eligible SFAs in Michigan? Second, how do eligible SFAs in
Michigan compare with eligible SFAs in Oregon? Third, for
eligible SFAs in Michigan, how do applicants seeking funding
compare with non-applicants?

Relative to non-eligible SFAs, eligible SFAs in Michigan were
more likely to be in non-metropolitan areas, have smaller student
populations, and have higher grade levels participating in F2S
activities. Eligible SFAs were also more likely to make purchases
directly from producers or non-traditional suppliers, as well as
more inclined to purchase fruits, vegetables, and meat/seafood
locally. Eligible SFAs also had more experience with F2S program-
ming and were more likely to have community support.

On average, eligible Michigan SFAs were smaller than Oregon
SFAs and more likely to be in metropolitan counties. The Oregon
SFAs reported a higher level of community support, more experi-
ence with F2S programming, and were more likely to purchase
local foods using direct market channels than eligible SFAs in
Michigan.

Michigan SFAs that applied for funding in 2018–2019 were
significantly more likely to purchase local food directly from pro-
ducers and non-traditional intermediaries than non-applicant
SFAs. They were also more likely to purchase fruits/vegetables
and meat/seafood locally in 2013–2014 relative to other SFAs.
In addition, SFAs that applied for funding were significantly lar-
ger, more likely to have students in grades 6–8 and 9–12 engaged

in F2S activities, more likely to have had an F2S program, and
more likely to report benefiting from community support than
SFAs that did not apply.

Regression results

The regression results in Table 4 have an advantage to the
descriptive statistics because they control for correlation between
the independent variables. The P-values that we report in the text
are associated with the regression coefficients. (The P-values in
the marginal effects calculations have the same statistical signifi-
cance level as the regression P-values).

Eligible SFAs in Michigan that had community support and
F2S program experience in the 2013–2014 school year are 19
and 39 percentage points more likely, respectively, to apply
for reimbursement incentives in the 2018–2019 school year
(P < 0.05). Eligible Michigan SFAs that procure eggs locally are
less likely to apply (P < 0.1). The other coefficients in the regres-
sion are not statistically significant.

Michigan SFAs that are awarded reimbursement incentives are
29 and 59 percentage points more likely, respectively, to purchase
local food directly from producers relative to non-direct
channels and to source meat/seafood locally than unfunded
applicants (P < 0.1). Applicant SFAs in metropolitan counties
are 29 percentage points less likely to receive funding than non-
metropolitan SFAs (P < 0.05). The other variables are statistically
insignificant.

In Oregon, SFAs that purchase local foods directly from non-
traditional intermediaries are 22 percentage points less likely to
opt into reimbursement incentives than SFAs that make pur-
chases of local foods from traditional intermediaries exclusively
(P < 0.1). Oregon SFAs in metropolitan counties are 15 percentage
points more likely to receive reimbursement incentives than those
in non-metropolitan counties (P < 0.1). An increase of 10,000 stu-
dents is associated within an increase of program participation in
Oregon by 24 percentage points (P < 0.05).

SFAs in Oregon that source fruits and vegetables locally are 57
percentage points more likely to receive reimbursement incentives
(P < 0.01). In contrast, Oregon SFAs that source eggs locally are
less likely to receive incentives (P < 0.05).

Discussion

In Michigan, SFAs with community support and experience with
F2S programs were more likely to be in eligible counties than
other SFAs (Table 3). Also, among the subset of eligible SFAs,
they were more likely to apply for incentives (Table 4). These
findings indicate that Michigan’s 10 Cents program was estab-
lished in areas where there was enthusiasm for the incentives.
However, these two variables did not have a statistically significant
effect on the likelihood of receiving funds (conditional on apply-
ing) in Michigan. The variables may be statistically insignificant
because while such SFAs likely have greater capacity to success-
fully implement F2S programs, these SFAs are also in less need
of assistance relative to other SFAs.

Non-metropolitan and smaller SFAs in Michigan were more
likely to be in eligible counties (Table 3), and non-metropolitan
SFAs were more likely to receive funding if they applied
(Table 4). F2S programming is less common in rural areas nation-
ally (Botkins and Roe, 2018). Thus, Michigan’s program is help-
ing rural SFAs that might have distance-based procurement
challenges.
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Also, in Michigan, SFAs that procure meat/seafood locally and
purchase foods directly from producers were more likely to be in
eligible counties, and to receive reimbursement incentives.
Previous research has shown that farmers and ranchers selling
to schools may charge SFAs less than the total cost of the food
due to non-pecuniary motivations (Izumi et al., 2010; Conner
et al., 2012, 2014; Matts et al., 2016). Thus, the direct to producer
coefficient may be positive if SFAs are awarded incentives so that
they can pay farmers and ranchers for more of the cost of supply-
ing food. Michigan SFAs that procure meat/seafood locally may
be associated with receiving incentives if meat is more expensive
to source locally than other food products. Another possibility is
that since meat is less typically purchased locally than fruits and
vegetables, a priority with the limited funds may be to develop
markets for less conventional commodities. Michigan SFAs that
purchased eggs locally were less likely to apply for incentives, per-
haps because buying eggs locally is relatively inexpensive.

In Oregon, four of the coefficients are consistent with evidence
that the SFAs that opted into the incentive program are also more
inclined to implement F2S programs. We find that larger and
metropolitan SFAs in Oregon are most likely to opt to receive
incentives, which aligns with evidence that they are more likely
to have a F2S program (Botkins and Roe, 2018; Bobronnikov
et al., 2021a). Also, Oregon SFAs that purchase fruits and vegeta-
bles locally are more likely to receive reimbursement incentives.
This result is consistent with findings elsewhere that fruits and

vegetables are the most typical food products targeted in F2S pro-
gramming (Bobronnikov et al., 2021a). Finally, Oregon SFAs that
receive incentives are less likely to procure local foods from non-
traditional intermediaries like food hubs than traditional suppliers
(Table 3). This latter finding is consistent with national-level evi-
dence that traditional distributors are the most common supplier
of local foods for SFAs (Christensen et al., 2019).

However, the coefficients on three relevant variables that
would otherwise support the interpretation that SFAs that opted
in were also more likely to implement F2S programs were statis-
tically insignificant: the percentage of students receiving free and
reduced-price meals, SFAs with past F2S experience, and SFAs
with F2S community support. One possibility we investigated is
multicollinearity. The findings were robust to different specifica-
tions with one exception; the F2S experience variable was positive
with statistical significance (P < 0.1) when the fruit and vegetable
variable was omitted. So, multicollinearity is not a major concern.
Another possibility is that while F2S experience and community
support are associated with requesting funding from Michigan’s
competitive program, these variables may be relatively unimport-
ant in an ‘opt-in’ framework in which SFAs expend less effort to
receive support. In summary, SFAs that opted into Oregon’s pro-
gram have some characteristics, but not all, that are consistent
with those already inclined to undertake F2S activities.

One limitation of our analysis is attributable to sample selec-
tion issues identified throughout the text. For instance, there is

Table 3. Comparison of eligible, non-eligible, and applicant SFAs

MI
eligible
SFAs:
mean

MI
non-eligible
SFAs: mean

MI eligible vs
non-eligible: Z

statistica

OR
eligible
SFAs:
mean

MI vs OR
eligible:

Z
statistica

MI
applicant
SFAs:
mean

MI
non-applicant
SFAs: mean

MI applicant vs
non-applicant: Z

statistica

Applied to program (2018/19)b 0.35 N/A 0.59 −4.83***

Received incentives (2018/19)b 0.16 N/A 0.59 −9.30*** 0.47 N/A

Direct from producer (2013/14)c 0.20 0.10 3.23*** 0.34 −3.45*** 0.27 0.16 2.25**

Other non-traditional direct
supplier (excluding direct from
producer) (2013/14)c

0.16 0.08 2.71*** 0.25 −2.21** 0.23 0.12 2.27**

District size (per 10,000)
(2013/14)c

0.21 0.28 −2.16** 0.36 −2.65*** 0.25 0.18 2.29**

Grades 9–12 (2013/14)c 0.35 0.19 4.17*** 0.37 −0.39 0.50 0.28 3.71***

Grades 6–8 (2013/14)c 0.37 0.22 3.59*** 0.41 −0.97 0.52 0.28 4.09***

Perc. students low cost meals
(2013/14)c

0.53 0.57 −0.97 0.58 −1.06 0.50 0.55 −0.80

Fruit/veg. locally (2013/14)c 0.41 0.29 3.05*** 0.44 −0.63 0.55 0.34 3.60***

Meat/seafood locally (2013/14)c 0.09 0.04 2.25** 0.16 −2.26** 0.13 0.07 1.64

Eggs locally (2013/14)c 0.06 0.03 1.26 0.06 −0.17 0.05 0.06 −0.35

Benefits from community support
(2013/14)c

0.21 0.10 3.61*** 0.31 −2.28** 0.36 0.13 4.50***

Metropolitan countyd 0.59 0.68 −1.98** 0.51 1.65* 0.62 0.58 0.74

F2S (2013/14)c 0.44 0.37 1.78* 0.53 −1.70* 0.61 0.35 4.27***

No. of SFAs 286 242 167 101 185

aWe calculated a t-statistic for the district size variable since that variable can exceed 1.
bAdministrative data from MI and OR.
cUSDA FNS (2021a).
dUSDA ERS (2020).
*P < 0.1; **P < 0.05; ***P < 0.01.
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not a 100% response rate by SFAs to the F2S Census. In Table 2,
we show that respondent SFAs in Michigan and Oregon were, on
average, larger and had a greater percentage of students eligible
for free and reduced-price meals than non-respondent SFAs.
Also, in Michigan, the program was implemented in areas of
the state with relatively high levels of F2S programming and com-
munity support (Table 3). For these reasons, the regression results
are not necessarily generalizable statewide in either state, nor are
they generalizable to other states.

A second shortcoming of the study is that the independent
variables from the F2S Census were measured 5 years prior to
when the dependent variable was measured. Our interpretation
of the coefficients is predicated on the assumption that the inde-
pendent variables have not had large changes in the interim.
However, the parameter estimates would be biased if there is
measurement error.

Conclusion

Two issues have confounded F2S research to date. First, few stud-
ies have examined which SFAs receive F2S subsidies since this
information is not contained within the principal dataset for
F2S research, the F2S Census. Second, studies of US state-level
F2S policies have been inconclusive. Part of this ambiguity is
due to challenges in creating independent variables that summar-
ize disparate types of policies across states. Given that F2S pro-
curement subsidies are increasingly being proposed and
implemented by states, more research on the impacts of these pol-
icies on F2S programming is a priority.

We undertake one of the few observational studies to investi-
gate which SFAs receive reimbursement incentives for local
food purchases. The objectives of our study are to identify
which attributes of SFAs are associated with the likelihood of

applying for incentives, receiving incentives after they applied,
and opting into incentive programs. As policymakers contemplate
setting funding levels and application processes, our results pro-
vide insight into which types of SFAs might apply for or opt
into reimbursement incentive programs.

In Michigan, community support for F2S and F2S experience
are associated with applying for funding. We don’t have details
about the strength of each SFA’s application, although commu-
nity support for F2S and F2S experience could be correlated
with high-quality applications. If so, then it appears in
Michigan that need-based factors are associated SFAs that receive
funding, instead of SFAs with the highest likelihood of success-
fully implementing program support.

However, SFA size and the percent of students on free and
reduced-price meals were not statistically significant in either of
the two Michigan regressions. These results suggest that these
were not structural barriers systematically confronting some
types of Michigan SFAs with receiving reimbursement incentives.
Instead, Michigan’s reimbursement incentive awards appear to be
premised on assisting SFAs with other types of challenges. For
instance, rural SFAs are less likely to have F2S programs due to
distance-based challenges (Botkins and Roe, 2018), farmers and
ranchers that make direct sales to SFAs may not be recouping
their costs (Conner et al., 2014), and procuring meat/seafood
locally is less typical, and perhaps more expensive in Michigan,
than procuring fruits and vegetables locally. In Oregon’s opt-in
program, community support and F2S experience were not asso-
ciated with receiving the incentive, perhaps due to the relatively
lower associated effort required to opt in.

There are other issues related to state procurement programs
that would benefit from additional research. One is assessing
which farms the procurement programs are affecting within
their state and the magnitude of these effects. If the incentives

Table 4. Probit regression results of SFAs that applied to and were funded by procurement reimbursement program

State Michigan Michigan Oregon

Binary dependent variable (SFAs included in regression)
Applied to program

(eligible SFAs)
Funded by program
(applicant SFAs)

Opted into program
(eligible SFAs)

Participated in F2S (2013/14) 1.046** (0.484) 0.010 (0.653) 0.184 (0.398)

Grades 9–12 participated in F2S (2013/14) −0.106 (0.414) −0.758 (0.841) 0.245 (0.454)

Grades 6–8 participated in F2S (2013/14) 0.142 (0.465) 0.244 (0.928) −0.509 (0.558)

Purchased directly from producer (2013/14) 0.054 (0.250) 0.737* (0.417) −0.128 (0.419)

Purchased directly from non-traditional supplier (excl. producer) (2013/14) 0.030 (0.244) 0.661 (0.417) −0.586* (0.355)

Purchased fruit/vegetables locally (2013/14) −0.759 (0.506) 0.121 (0.648) 1.521*** (0.508)

Purchased meat/seafood locally (2013/14) 0.226 (0.363) 1.472* (0.805) 0.219 (0.396)

Purchased eggs locally (2013/14) −0.745* (0.452) −1.184 (0.894) −0.989** (0.498)

Reported benefiting from community support (2013/14) 0.507** (0.244) 0.164 (0.379) −0.375 (0.368)

District size (in 10,000s) (2013/14) 0.416 (0.373) 0.650 (0.641) 0.637** (0.263)

Share of students with free/reduced price meals (2013/14) −0.686 (0.443) −1.232 (0.891) −0.440 (0.769)

Located in metropolitan county 0.066 (0.173) −0.719** (0.315) 0.412* (0.235)

LR statistic 33.97*** 28.23*** 42.91***

Pseudo R2 0.09 0.20 0.19

Observations 286 101 167

Notes: Regression coefficients included. Selected marginal effects are reported in the text. Constant included but coefficient suppressed. Standard errors in parentheses.
*P < 0.1; **P < 0.05; ***P < 0.01.
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support some market channels more than others, then it could
affect the distance food travels and the types of farms that are
ultimately selling to SFAs. For instance, are larger farms using
traditional distributors and smaller farms selling through direct
channels? As SFAs scale up their procurement, what distances
are foods traveling from farms to schools? Is there evidence that
these programs support improved profitability outcomes for par-
ticipating producers?

A second issue is evaluating whether the incentive programs
result in menu changes by SFAs, which may in turn impact stu-
dent outcomes. For example, do Michigan SFAs shift from
Idaho potatoes to Michigan potatoes, or do they make more fun-
damental changes to menus to incorporate a larger share of
Michigan ingredients? A better understanding of the impacts of
procurement programs will provide guidance for policymakers
and practitioners in developing and implementing them.
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